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Abstract
This study explores the state of diabetology before Frederick Banting’s discovery of
insulin in 1921, when juvenile diabetes was a terminal diagnosis. The widespread
misunderstanding of the disease at the hands of physicians and scientists culminated in improper
treatments and erroneous anatomical literature about diabetes until the age of discovery in the late
19th and early 20th centuries. More extensively, I examine the controversial work of 20th-century
physician Frederick Madison Allen, who attempted to prolong the lives of juvenile diabetics by
subjecting them to a rigid starvation diet by way of experimental trials lasting from 1915 to 1922.
This diet limited their total caloric intake and delayed the onset of the then-terminal symptoms
(specifically, acidosis) of the disease. Though Allen’s work yielded promising results and enabled
some patients to live long enough to benefit from life-saving insulin, this was done at the expense
of the comfort and emotional well-being of his patients, some of which were under the age of ten.
I work to examine the efficacy and morality of said experimental trials by analyzing Allen’s
accounts of his own work, case studies, the opinions of his contemporaries, and retrospective
analyses of his efforts by medical historians. Ultimately, I conclude that Allen’s experimental
trials, while possessing numerous instances of ethical defiance and moral ambiguity, was a
worthwhile effort, for afforded some diabetics the time and opportunity to manage their diabetes
with insulin therapy.

Key Words: Diabetes, Insulin, Starvation Diets, Frederick Madison Allen, Diabetes History,
Juvenile Diabetes, Medical History
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Introduction
In the modern lens of American medicine, debates surrounding the financial and ethical
implications of diabetes treatment have persisted for decades. The 21st-century discourse
regarding the topic primarily consists of the inaccessibility of synthetic insulin, which remains
the primary mode of managing the illness. Just over a hundred years ago, however, concerns
about diabetes resembled something entirely different. In the years that preceded the discovery
of the revolutionary hormone, the widespread desperation to delay the deaths of young
diabetics led to experiments that extended their lifespans at the expense of their quality of life,
and, at times, led to an agonizing, often painful death.
At 11 years of age, Elizabeth Hughes, daughter of famed New York governor and
eventual Secretary of State Charles Evan Hughes, received the then-terminal diagnosis of type I
diabetes mellitus. The year was 1919, when little was known about the anatomy, physiology, or
pathology of the disease. Type I diabetes was considered a medical anomaly that proved to be
an impassable obstacle to scientists and medical professionals in the years before Canadian
physician Frederick Banting’s 1921 discovery of the curative properties of insulin. This
limitation of knowledge severely stifled physicians' ability to cure their patients of the illness or
treat the grueling symptoms associated with it. As a result, most patients afflicted with the type
I form of diabetes mellitus only survived mere months after their diagnosis. Children of
wealthy families, including Elizabeth Hughes, represented the primary demographic of those
affected. The largely-affluent parents of these children often had little choice but to turn to
highly-experimental and often expensive dietary trials.
One of the most notable examples of these experimental trials was spearheaded by
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Frederick Madison Allen, an American physician and researcher, who dedicated his
professional life to studying, understanding, and treating diabetes, particularly of the juvenile
variety. The early 20th century marked a true age of discovery for the illness; the number of
revolutionary experiments as well as growing knowledge about the disease catalyzed many
physicians’ race to cure the terminal illness, and Allen was no exception. Among his array of
hypothesized treatments of the illness was the implementation of intentional starvation to
reduce the total caloric intake of a juvenile diabetic. As a result, this induced malnourishment
would, ideally, lessen the chance of glycosuria and acidosis in the patient. According to Allen,
this would not cure the patient of their diabetes, but rather delay fatal symptoms, potentially
extending their lives past the typical age range given in standard prognoses at this time.
Elizabeth Hughes endured Allen’s restrictive starvation diet, which limited her caloric intake to
the lowest possible level to keep her alive for three excruciating years. One of the few patients
to rigidly adhere to her strict diet, Hughes survived long enough to become the first American
to be treated by Frederick Banting’s insulin therapy. Over the course of her adulthood, she was
administered over 42,000 insulin injections; these injections enabled her to live to her early
seventies, a feat that would be unimaginable at the time of her initial diagnosis.
Although Hughes’s success story showcased the Allen diet’s potential for extending the
life of patients with diabetes, many other diabetic children subjected to these starvation
experiments met a painful demise, often malnourished and alone in their time of passing. The
harrowing deaths of some of Allen’s test subjects raised many questions concerning the
ethicality of the starvation diet process. Despite these arguably founded concerns, Allen’s
starvation diet experiments allowed some of his patients to live long enough to benefit from
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insulin therapy, a fate that wouldn’t have been likely reached if they did not receive the
treatment. As a consequence, the ambiguous morality of Allen’s work has marred its standing in
contemporary analyses of 20th century American medicine.

A 1922 news article detailing the Elizabeth Hughes’s insulin journey,
which references that she was “forced to a diet which bordered on starvation”1

Background on Diabetes and its History Leading to the 20th century
Nicknamed “The Pissing Evil” by 17th-century English doctor Thomas Willis, diabetes
has had a long-standing cultural impact in the centuries that preceded the development of
insulin therapy, due to the grim prognosis and great suffering experienced by those diagnosed.
Though evidence shows that early accounts of diabetes-like symptoms have been shown in
ancient Egyptian, Chinese, and Hindu texts before the Common era, diabetes was first
definitively classified in writing by the 2nd-century Greek physician, Aretaeus. 2 The term,
diabetes, was derived from the Greek word for “siphon,” and Mellitus (which stems from the
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Latin word for “honey”) was then added to the disease’s name as time progressed. This was
done in order to describe the sweet, syrupy smell and taste of the glucose-abundant urine of
those afflicted.3 Characterized by frequent urination, an unquenchable thirst, and multiple organ
dysfunction, diabetes is a metabolic disease that results from the failure of the body to remove
glucose from the bloodstream.4
Unlike other diseases in early medical history (as a consequence of the widespread
reliance on the humoral system), diabetes has always had some form of a concrete diagnostic
procedure. Early doctors diagnosed patients with diabetes by tasting a sample of their urine; this
was due to the urine of diabetics having the unique characteristic of being distinctly
sweet-tasting. This procedure was abandoned in the 19th century, however, when chemical tests
were developed to measure the glucose level in urine.5 Notable early physicians, including
Aretaeus and Galen, also asserted that their observations and diagnoses of diabetes were
seemingly infrequent; Aretaeus described the affliction as “not very frequent among men,” and
in his work, On the affected parts, Galen recorded that he had only witnessed it once or twice in
his time as a physician.6 7The observed rarity of the illness during this early period is also key to
note, for the rates of diabetes mellitus diagnoses rapidly increased leading up to the 20th
century. This phenomenon provides the necessary context needed to grasp the urgency of
physicians like Allen during the age of discovery for diabetes in the late 1910s and early 1920s.
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Although the distinction has only been discovered within the last sixty years, there are
two separate forms of diabetes. Type I, also known as insulin-dependent diabetes, is usually
diagnosed in early childhood (though it can also be diagnosed at any age) and requires the
supplementation of insulin to maintain bodily processes. Type II diabetes primarily affects
people in adulthood (due to lifestyle factors and genetic predisposition) and can be managed by
a change in diet or, in some extreme cases, insulin. Although those with what we now call type
II diabetes were viewed in early societies as having a potentially dangerous, yet manageable
form of the disease, type I diabetes, or juvenile diabetes, had a far more grim prognosis
associated with it, for sufferers often died within months of their initial diagnosis. Though
physicians could not determine what set the two variations apart medically at the time, there
was overwhelming evidence that the form of diabetes diagnosed in juveniles was the fatal
variety.
The lethality of juvenile diabetes in the years before insulin therapy may be connected to
the numerous misconceptions about the disease expressed and asserted by medical
professionals throughout the history of the illness. One of the primary erroneous thoughts
affiliated with diabetes was the belief that alternative organs, including the stomach and
kidneys, and not the pancreas, were the organs responsible for metabolizing sugar.8 The
stomach theory contributed to other misguided suppositions concerning diabetes; one of these
theories suggested that diabetics required extra nourishment to replace the nutrients lost
through their frequent urination.9 This mindset would later be employed in various dietary
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experiments, most notably in the trials of Frederick Madison Allen and Pierre Piorry. In
regards to the kidneys, many physicians hypothesized that the disease was one of the renal
system due to its effect on urine composition and excretion.10 It was not until the year 1889 that
diabetes was conclusively determined to be a disease of the endocrine system; this was done
through Oscar Minkowski and Joseph Mering’s observation of pancreatectomized dogs who
developed diabetes quickly upon the removal of their pancreas.11 The misidentification of the
primary organ affected by diabetes greatly stifled physicians’ ability to effectively treat the
disease. Though other organs eventually showcased damage as a result of the illness, the
treatments of those misidentified organs proved to be ineffective at curbing the progression of
diabetes. The recognition of the pancreas as the “diabetic organ” opened the gates of curative
opportunities wide open for physicians and researchers in the late 19th and early 20th centuries,
and the hypotheses of Allen’s starvation experiments were directly founded on these novel
principles.
Another challenge the medical community faced in the early years of diabetes research
was the failure to recognize the difference between type II adult-onset diabetes, which was often
manageable, and type I juvenile diabetes. Although physicians recognized that the disease was
much more fatal in children than adults, there was rarely a difference in medical treatments
between the two groups.12 The inadequate treatments for type I diabetics, though understandable
in the context of the time, increased mortality rates and slowed the progress of the eventual
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management of the disease.
Type I diabetes was not considered a curable or even manageable disease by early
physicians, therefore, treatment regimens were centered around alleviating the patient’s pain
rather than treating the ailments associated with the illness. Some early physicians even
criticized the search for a cure for diabetes, believing the efforts to be a waste of time and
resources. Referring to his colleague Frederick William Pavy’s dedicated work with the
disease, Sir William Gull postulated, “What sin has Pavy committed or the fathers before him,
that he should be condemned to spend his whole life seeking the cure of an incurable disease?”
13

This widespread and longstanding pessimism concerning the illness often discouraged

physicians and researchers from specializing in the disease; this explains the dependence on
largely-experimental and seemingly radical methods like the Allen starvation diet, especially
from the perspective of desperate parents of juvenile diabetics.
Early pain management methods, often performed using now-defunct practices, often
did the diabetic patient more harm than good. Opium was the primary drug utilized to manage
the agony caused by the symptoms of diabetes up until the introduction of insulin therapy,
which, despite its painkilling benefits, led to an increase of dependency issues in
the patients that were administered it.14 The drug’s popularity in treatments later dwindled in the
early 1900s due to concerns about opium addiction, especially in young juvenile patients.
Frederick Madison Allen, who was one of the leading diabetologists of the early 20th century,
criticized the use of opium in diabetic therapy, claiming that the dependency the diabetics
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developed was “very difficult to break, even in the present time.”15 Attempted treatments for
diabetes also consisted of bleeding and blistering, which, like opium supplements, often
worsened the health of diabetic patients.16 Because type I diabetics were presumed to die soon
after diagnosis, little was done by physicians after the patient’s health began to plummet.
Acidosis, the excretion of large quantities of acetic, diacetic, and β-oxybutyric acid, often
indicated that death was near for the patient.17 Once acidosis set in, internal suffocation (labeled
as “air hunger” by physicians of the time) usually followed, resulting in diabetic coma and
eventual death.18 The death sentence that was given to juvenile diabetics became a progressively
critical problem for medical professionals as diabetes became increasingly present amongst
industrialized Western populations, leading scientists to begin to formulate long-term treatment
plans.

Early Dietary Experiments in the Early Modern Period
The late 1800s and early 1900s brought about a revolutionary period of progression in
the understanding of diabetes, which was crucial to the formulation of experimental
treatments. The aforementioned discoveries in the pathology, anatomy, and physiology of the
disease during this time gave physicians the necessary background needed to found novel
hypotheses and possible methods of treatment. Unlike centuries prior, physicians now began
to realize that terminal diabetes may have the potential to be managed or treated. This breadth
of new knowledge, in addition to climbing rates of diabetes diagnoses (particularly in the
15
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countries of the United States and Canada) and improving general scientific methods in this
time, led physicians to postulate new lenses to examine the puzzling disease through.
Ultimately, these postulations resulted in the analysis of diabetes through a patient’s diet.
The demographics of diabetes mellitus set the disease apart from other prevalent deadly
illnesses in the early modern period, for it commonly affected more affluent people and higher
social classes. One of the leading explanations of these rising rates of diabetes amongst the
rich lent itself to the increasing popularity of vaccines and proper sanitation in affluent areas
during this time.19 Though these improved health measures reduced deaths from infectious
disease, some historians, including Michael Bliss, believe that the observed correlation
between the rise of 20th-century medical advancements and the subsequent soaring of
diabetes diagnoses was not coincidental.20 Additionally, Bliss argues that, as the upper class
grew in size, so did the public’s access to carbohydrate-rich diets.21 Though there is still no
definitive cause for juvenile diabetes, some researchers have speculated that maternal and
early post-natal diet may have an effect on the destruction of β-cells that lead to insulin
deficiency; this hypothesis would be supported by these increasing rates of diabetes
diagnoses.22 The climbing rates of terminal diabetes diagnoses, especially in these
communities, was highly alarming to physicians, families of those affected, and patients
themselves.
By 1920, 0.5-2% of industrialized countries’ citizens had diabetes.23 The illness was most
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often found in the two richest nations at the time, The United States and Germany, with a
noticeable impact on wealthy Jewish-American communities.24 Both type I juvenile diabetes and
type II adult-onset diabetes were found to be more common in larger cities with higher
populations of wealthy individuals.25 This phenomenon guided leading physicians, including Sir
William Osler, to classify diabetes as a “high-class disease.”26 Diabetes was handled with a
different sense of urgency by medical professionals and researchers in the early 20th century
compared to other chronic illnesses. It can be argued that this was a result of the status
commonly associated with the disease. Diabetes was not considered a “disease of the poor,” and
as a result, its cure may have been viewed as a nobler cause to researchers and physicians.
Additionally, the abundance of wealth among parents of juvenile diabetics also culminated in
greater funding for research and experimental trials. The distinctive demographics associated
with diabetes created a unique situation for medical professionals, which effectively paved way
for highly-experimental and expensive studies, much like Allen’s.
Leading diabetologists raced to find an effective treatment for the disease as rates of
diagnoses increased in the early 20th century, with many utilizing the notion that food intake
was connected to the adverse effects of diabetes. The identification of the pancreas as the
primary diabetic organ and the subsequent classification of diabetes as a metabolic disease led
to experimentation with various macromolecule levels, which was done primarily through diet
adjustment. Different levels of carbohydrates and fats were tested on diabetic patients with
varying levels of success. Doctors who attempted the first dietary therapies for diabetics did not
24

Ibid.
Sir William Osler, The Principles and Practice of Medicine: Designed for the Use of Practitioners and Students of
Medicine (New York: D. Appleton & Company, 1923). 417.
26
Ibid.
25

12

initially aim to cure the disease (still believing it to be terminal), but the experiments were done
in order to prolong the lives of patients, especially those afflicted with juvenile diabetes. Pierre
Piorry, a 19th-century French physician, subscribed to the philosophy that diabetic people
needed high levels of carbohydrates to make up for the nutrients lost through their urine. To
offset this supposed sugar deficiency, Piorry recommended that diabetics introduce large
amounts of sugar to their diet.27 This regimen, perhaps expectedly, hastened the onset of
glycosuria by excessively saturating the urine with sugar. The effects of Piorry’s trials were
devastating; one of Piorry’s notable colleagues died soon after attempting to follow Piorry’s
advice28 Despite Piorry’s failed hypothesis and the disastrous effects of his recommendations,
diabetics were still encouraged to gain weight and indulge in high-carb diets throughout the
19th century.29 Piorry’s hypothesis, the continuation of advocating for weight gain for diabetics,
and the lack of identifying the pancreas as the “organ of diabetes” were the primary obstacles
physicians and researchers faced when attempting to treat or cure the disease.
Physicians and researchers began to take note of these counterproductive measures in the
early 20th century, hypothesizing that an excess, rather than a lack of carbohydrates hastened
the deaths of diabetics. Several medical professionals recognized that diabetic individuals could
not metabolize normal amounts of food, especially hard-to-digest carbohydrates, therefore,
diminished diets were tested.30 These theories arose with the research of another French doctor,
Apollonaire Bouchardat, who discovered that some of his diabetic patients experienced a
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noticeable decrease of excess glucose in their urine during the German occupation of France,
when food was heavily rationed.31 The findings of Apollonaire Bouchardat in the late 1870s
displayed potential benefits to intermittent fasting periods in the diets of diabetics. Taking
inspiration from this theory, German physician Carl von Noorden advocated for his “miraculous
cure” for diabetes, a diet consisting only of oat-based foods and fats.32 This oat diet alleviated 23
the glycosuria in a select number of patients, but this success was only temporary. Physicians
who practiced this oat diet would often make the mistake of declaring the patient “cured” of
their diabetes once glucose was no longer found in their urine, though this abscence could only
be maintained through following the unappealing diet rigidly and consistently.33 Patients,
especially juveniles, returned to normal diets after being “cleared” by their physicians, which
aggravated their diabetes and led to a resurgence of glycosuria, often resulting in fairly
immediate death.34 The increasingly high mortality rate of child diabetics provoked researchers
to continue to tackle the growing issue of diabetes using alternative approaches. Frederick
Madison Allen, the man who would become the United States’ leading diabetologist and a top
physician, took a special interest in dietary experiments, inspiring his life’s work of prolonging
the lives of juvenile diabetics.

Allen’s Starvation Diet
A 1907 graduate of the University of California at Berkeley and a teaching fellow at
Harvard Medical School from 1909 to 1912, Frederick Madison Allen performed numerous
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experiments associated with diabetes long before his hands-on work with diabetic patients.35 He
had been known for his work on animal subjects, including his successful attempt in removing
the pancreas (in a procedure called a pancreatectomy) and subsequently generating diabetes in
canine and feline subjects.36 No quantitative data was published from Allen’s animal
experiment, however, he used his findings to simultaneously build credibility within the medical
community and assert that the pancreas, not the stomach, was responsible for nutrient
metabolization.37 Allen found that pancreatectomized animals who were emaciated surprisingly
survived much longer than the well-fed diabetic animals, and that all macromolecules in food,
not just carbohydrates, contributed to glycosuria and catalyzed acidosis.38 Describing the
6-month survival of a severely malnourished and pancreatectomized dog subject, Allen wrote,
"If an attempt is made to increase the weight of such an animal, glycosuria soon appears and
must be checked by renewed fasting. Such dogs, though very thin, are vigorous and lively.”39 He
compiled the qualitative findings of his animal experiments into the manuscript Studies
Concerning Glycosuria and Diabetes, published by Harvard University Press in 1913.40
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Frederick Madison Allen 41

Allen’s writing quickly caught the attention of various professionals in the field, securing his
position as a medical revolutionary growing in increasingly high demand. The experiments on
lab-created diabetes in animals resulted in a plethora of important discoveries, prompting Allen
to instead move forward in experimenting on ailing juvenile and adult diabetics.
Although scientists like Bouchardat and von Noorden pushed for low-calorie diets for
sufferers of diabetes, Allen took the radical approach of advocating for near-starvation to
eradicate the presence of glycosuria in diabetic bodies. This contrasts his sentiment in his
lengthy 1913 publication detailing his work with dogs, Studies Concerning Glycosuria and
Diabetes, in which he stated that fat feeding does not increase ketonuria and “should not be
feared in diabetics.”42 Sociologist Allen Mazur, in his analysis of Allen’s Rockefeller
experiments, uses the following statement from Allen to emphasize this; “I quickly followed up
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the first clue from my Harvard work, proving that diabetes in partially depancreatized dogs,
which was too severe to be controlled on a customary protein-fat diet or on any diet while the
animals were fat, could be controlled and kept controlled by starving them and then dieting so as
to keep them thin...Within a few months I was able to ask for human patients.”43 Though Allen
was originally not convinced that the extreme measures he took in his canine experiments would
be a safe or effective way of treating diabetes in humans (especially in juveniles), he began to
see the potential in turning to something radical in order to potentially treat the terminal and
perplexing illness.
Appointed by New York’s Rockefeller Institute to perform research on the effects of
dietary changes in diabetics later that year, Allen utilized this opportunity of human
experimentation to the highest possible extent.44 The approximately one hundred patients
admitted under Allen’s care for the Rockefeller experimental trial began their treatment with a
diet consisting only of liquids (specifically, coffee and whiskey) until glycosuria disappeared
from their bloodstreams.45 Whiskey was given to patients in order to act as a pain reliever of
sorts, but Allen was not enthusiastic about its use. When detailing his general plan of treatment
in Total dietary regulation in the treatment of diabetes, Allen suggested, “[Whiskey] has an
unmistakably bracing action in weak patients, but its real effect is probably more harmful than
beneficial”; this was due to its tendency to increase nausea, especially in children and female
patients.46 To find the caloric threshold of the patient after this point of no glycosuria, Allen’s
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workers slowly increased the individual’s caloric intake until glucose reappeared in their urine.47
This caloric limit determined how many calories would make up the patient’s daily diet, or their
threshold. The typical daily caloric allowance for these patients ranged from 200-1000 calories,
supplemented by days of fasting in which only liquids were to be ingested.48 In order to detect
changes in thresholds, urine tests were performed on each diabetic patient every day of their
admittance.49 Diets consisted mainly of vegetables, proteins, and small amounts of healthy fats
in order to maintain some degree of body fat.50 Allen treated his human patients very similarly
to his animal subjects years before, controlling every aspect of the experiment (disregarding the
comfort of the subject) and employing an apathetic approach to interacting with them. In his
published works, he also often compared the two groups to each other, even describing dogs as
being hardier and more resilient test subjects than his human diabetic patients.51 Allen’s general
plan of treatment was inflexible, extreme, and closely policed by himself and his staff; this was
mainly due to his perfectionist attitude and desire to carry the experiment out consistently and
effectively.
Frederick Madison Allen’s work at the Rockefeller Institute was highly controversial
during its time, culminated in mixed results, and ended in Allen’s bitter dismissal from the
organization. Allen’s dedication to ensuring that his patients followed the grueling diet
ultimately was met with criticism from fellow physicians, families, and the patients themselves.
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The further starvation of already emaciated diabetics was extremely difficult for families to
witness and encourage, particularly when the patient was very visibly underweight.52
Furthermore, when symptoms worsened, Allen would often demand more fasting, more weight
loss, and more vigorous exercise to burn additional calories.53 This was very difficult to
implement successfully, and as a possible result of natural rebellious spirit, patients would often
abandon the diet once they were released, and would die quickly due to the onset of terminal
acidosis.54 One notable example of this phenomenon can be found in Rockefeller Case Study
60. This patient was a mother who was 43 years of age and newly diagnosed with (what we now
know is) type I juvenile diabetes. Though she had lost 60 pounds in the single month since her
diagnosis, Allen asserted that the starvation diet be implemented in order to lessen her diabetic
symptoms.55 As a result, the patient was discharged weighing only 61 pounds and was severely
malnourished.56 Soon after her second discharge, the woman broke her intensive diet, and diet
of rapid glycosuria and acidosis, with Allen attributing this to a “lack of personal supervision”
and living far from urban areas.57 These brutal conditions and seemingly apathetic demands
from Allen most likely led to his dismissal from the Rockefeller Institute in 1919. Though
Allen’s work at the Rockefeller Institute was inarguably revolutionary and progressive, its
rigidity as well, as Allen’s own impersonal attitude towards his patients, likely resulted in his
forced departure from the study.
After his work at the Rockefeller Institute and his tenure in the U.S. Army’s Diabetes
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Service came to an end, Allen opened his own facility called The Physiatric Institute, where he
held complete authority over the administration, finances, and patient body.58 This afforded
Allen the control he desired in order to carry out his vision to an even higher and more extreme
extent. Here, Allen treated his diabetic patients using a combination of his starvation diet and
then-novel technique of pancreatic opotherapy. The latter technique involved the feeding of
animal pancreas to the patient in small doses, but was eventually abandoned due to its mixed
rates of success.59 Likely explained by their limited access to food and general nutrition, Allen
reported some of his patients developing an intense craving for the raw pancreas that was fed to
them. Describing a 12-year-old patient in his publication, Total dietary regulation in the
treatment of diabetes, Allen stated “This patient developed a liking for raw pancreas, so that he
spontaneously asked for it.”60 The Physiatric Institute boasted luxurious facilities and special
accommodations, attracting the attention of well-off people in need of medical assistance across
the nation. Even moreso than at the Rockefeller Institute, Allen required each patient and their
families to vow to fully comply with the diet regimen and continue its implementation after the
patient’s release.61 This would guarantee that Allen’s tests would yield the most accurate and
precise results. Although Allen’s Rockefeller test subjects included a wide variety of diabetics
of different ages, races, classes, and genders, his later experiments at the Physiatric Institute
were mainly done on children of affluent families who could afford the cost of the luxury
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facility.62 As a result of the desperation of the wealthy families who were subscribed to his
philosophy, the Physiatric Institute flourished in the first two years of opening.63 Allen’s
opening of his own Physiatric Institute afforded him the control and intensity of bringing his
hypotheses to light without being closely monitored by his colleagues at the Rockefeller
Institute, as well as the financial success brought about by primarily wealthy patients and their
families.

A New York Times clipping detailing the opening of
Frederick Madison Allen’s Physiatric Institute in 1919. 64

As one of the most powerful families in the United States in the 1910s, statesman Charles
Evans Hughes and his family summoned the services of Dr. Allen at the Physiatric Institute to
prolong the life of their 11-year-old daughter Elizabeth, who had been diagnosed with acute
diabetes in 1919. Elizabeth’s experience as the most famous patient of Allen highlights the
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tribulations undergone by his experimental subjects while simultaneously representing the trial’s
greatest success. Like Allen’s other patients, Elizabeth’s tolerance level was first established by
only allowing her to eat 400 calories a day for several weeks, during which her weight fell from
75 to 55 pounds.65 After this trial period, her daily tolerance was found to be 800 calories with
two days of fasting per week. Elizabeth’s physical condition deteriorated rapidly in the first
months of her experiment, stunting her growth and weakening her immune system to the point
where she often experienced debilitating infections.66 The diet was difficult on both Elizabeth’s
mind and body, but through the supervision of Allen, her nurse, and her family, she persisted
through her merciless regimen.
Despite the intense suffering she endured and her intense dislike of Dr. Allen’s menacing
character, Elizabeth rigidly adhered to her starvation diet for three more years. Though
extremely emaciated and physically weak at the end of her trial, Allen’s starvation treatment
most likely prolonged Elizabeth’s life by nearly three years.67 Elizabeth’s dedication to her diet
enabled her to become the first American treated by Frederick Banting. When Elizabeth fell
under the care of Banting at the age of 15, he observed the dire state of her health as a result of
her starvation diet; she weighed 45 pounds, had severely atrophied muscles, and could barely
walk.68 Though Elizabeth was in a dire condition, her body had feigned off deadly acidosis
because of her implementation of the Allen starvation diet, making her a clear candidate for
insulin intervention. After receiving insulin therapy, Elizabeth’s caloric intake was slowly
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increased to 2200 calories per day, resulting in a drastic increase in her weight and reversal of
her complications from the starvation diet.69 Banting’s insulin injections allowed Elizabeth to
live a long, comfortable, and fulfilling life before dying at the age of 73 from a heart attack.70
Although the conditions of Allen’s starvation diet were less-than-satisfying for Elizabeth
Hughes, the treatment kept her alive just long enough for her to reap the benefits of the
revolutionary invention of insulin therapy.
Elizabeth Hughes’s survival proved to be the greatest success of Allen’s starvation diet
experiments, but her fate was one that was not shared by the majority of the physician’s
subjects. The Rockefeller Institute trials proved to be especially deadly. Of the 41 patients Allen
treated from 1914 to 1917 at the Rockefeller Institute, it is speculated that 46% of them died
soon after beginning their treatment.71 Though Allen seemingly faulted the patients for their
deaths, it can be argued that the weakened physical state of those treated may have contributed
to their succumbing to other ailments like infections and viruses. Starvation, referred to as
“inaniation” by Allen, contributed primarily to at least four of the deaths of Allen’s patients,
according to Allen himself. In his writings, Allen is hesitant to confront this issue, describing
the deaths in the statement, “It is possible for any case under unskillful restrictions, and for a
few cases even under the most expert care, to end in actual death from starvation.”72The survival
rate of the diabetics under Allen’s care shared a direct inverse relationship with age; 75% of
patients aged 0-9 died in treatment in the Rockefeller Institute, while only 18% of
69

Caroline Cox, “The Art of Medicine Elizabeth Evans Hughes—surviving starvation therapy for diabetes,” The
Lancelet 377 (2011): 1232.
70
Ibid.
71
Allan Mazur, “Why were "starvation diets" promoted for diabetes in the pre-insulin period?” Nutrition Journal 10,
vol. 3 (2011).
72
Frederick M. Allen, Edgar Stillman, and Reginald Fitz. Total dietary regulation in the treatment of diabetes (New
York : Rockefeller Institute for Medical Research, 1919), 133.

23

patients over the age of 50 met the same fate.73 Although this is mainly due to the fact that
younger patients usually suffered from a more severe form of diabetes, Allen’s diet was
especially difficult to follow for young children.
The extreme nature of the starvation diet is, perhaps, best exemplified by the outcome of
Allen’s Case 4. In this case, Allen’s staff placed the 12-year-old juvenile diabetic, already
blinded as a result of the state of his diabetes, on the starvation diet. Despite the frequent
lowering of his caloric intake, the boy tested positive for urinary glucose in each of his daily
tests.74 Allen’s team discovered that the boy, desperate for any form of nourishment, turned to
unconventional methods to stymie his hunger. The boy confessed to eating toothpaste and the
birdseed given to the pet canary that he requested to be in his hospital room, solely for this
purpose.75 As a result of Case 4’s secretive snacking, his caretakers continued to lower his daily
caloric intake. He eventually succumbed to starvation four months later, weighing only 40
pounds. Reflecting on this case, Allen demonstrates a cold approach to detailing the boy’s
desperation and its detriment to his study, “The essential difficulty lay in the stealing of food; on
account of this deception the treatment was improperly managed in several respects.”76While
Allen’s diet did display some level of success for those who closely adhered to it, starvation itself
proved to be a largely unnatural state for the human body to accept, which diminished the
likelihood of a patient following through with the regimen.
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Rockefeller Series: Mortality Rate by Age of Admission 77

The overall success of Allen’s starvation diet experiment was mixed, for it heavily
depended on the willingness of the patients to adhere to the diet that caused a miserable
existence. Every experimental subject of Allen’s had to vow total compliance with his regimen
to ensure the success of the treatment.78 Allen’s experiments differed from other diabetic diet
trials, for Allen maintained that the diet must never be stopped, even once excess glucose had
repeatedly stayed out of the patient’s urine. Allen attributed this continuation to the overall
effectiveness of his diet because diabetics had previously been encouraged to adopt a
high-calorie diet after glycosuria had initially stopped, which led to the reappearance of
symptoms.79 The miserable symptoms, constant hunger, and restrictiveness of the regimen,
however, made Allen’s diet unrealistic in the long term. In his post-trial conclusions, Allen
maintained that “improved treatment merely prolongs the misery when continuous after-care
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is prevented by ignorance.”80 Despite the few patients whose implementation of the
starvation diet enabled them to see the invention of insulin therapy, the majority of the
diabetics under Allen’s care either died malnourished in the hospital due to starvation, coma,
gangrenous infection, or as a result of acidosis brought on by dietary relapse. These diabetics
and their guardians often had to make the difficult decision between dying a fast but
excruciating death from their disease or prolonging their lives in a state of starvation and
discomfort.
The Ethics and Moral Consequences of Allen’s Experiment
As evidenced by his dismissal from the Rockefeller Institute and subsequent criticism
from his colleagues, patients, and relatives of test subjects, Frederick Madison Allen’s diabetic
studies generated lots of discussion about the morality of his experiments. Allen’s rigid and
unwavering demeanor and seemingly cold response supplemented the disapproval of his
methods. Despite the moral ambiguities associated with his studies, retrospectively, historians
and philosophers are now looking at how these studies played into medical ethics (especially
concerning pediatric medicine) then and now, and how Allen’s work fit into the eventual
discovery of insulin in 1921.
Firstly, we must look to Frederick Madison Allen’s research methods and subsequent
reporting. Allen’s credibility as a researcher can be argued as questionable; this is due to his
alteration of findings and selective record publishings. This can be seen as early as his
experiments with animals, for he relied on purely anecdotal evidence to confirm his hypotheses,
rather than hard data. He did not report the total number of animals utilized in his experiments,
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only detailing the number of trials that he deemed successful.81 Allen would also employ vague
terminology and vocabulary in his reports in order to strengthen his argument and stifle critique.
An example of this can be seen in his early work with human experimental subjects, where he
claimed that he successfully treated “a number” of his patients, despite later research finding
that he had only seen successful results from three of these subjects.82 Allen’s lack of using
quantitative language showcased his desire to assert the success of his hypotheses, though this
success is difficult to measure directly because of this. Dr. Allen, in his continued reliance on
qualitative data, did not often report the total number of patient deaths in his published
findings.83 Mortality rates have been estimated by 21st-century scholars based on Allen’s logs
and notes and display a smaller amount of success than Allen originally claimed. Despite the
outstanding work Allen accomplished over his career, Allen often kept his writings vague in
order to preserve credibility. This violates the core principle of medical ethics, autonomy,
because his omission of concrete data obscures the patient’s ability to decipher his findings
autonomously and fairly.
The lack of reporting inevitable experimental errors and dismissal of unsuccessful trials
also calls Allen’s credibility into question. In nearly every account of specific case studies that
ended with the death of the studied individual, Allen attributed the demise of the patient to their
lack of commitment to the diet. Though this speculation has the potential of being valid, Allen
seldom offered any other factors that could have contributed to the patient’s death. This can be
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seen numerous times in Allen’s writing. For instance, in his analysis of a toddler’s death from
supposed acidosis-linked coma, Allen argues, “The failure to make the limitation, even on the
appearance of warning hyperglycemia, long before the onset of glycosuria, is another serious
fault in the management, which either caused or hastened disaster. It leaves the question of
inevitable downward progress of infantile diabetes undecided, and merely proves that such a
patient does not possess any remarkable recuperative power on account of his years.”84 On the
contrary, Allen equated the survival of his other patients almost entirely to a perfect execution of
the diet, often dismissing factors such as the severity of diabetes and individuals’ varied natural
responses to starvation. A key example of this tendency of Allen’s is demonstrated by his
post-trial reflection of a syphilitic patient; “This success has been attained by regulation of the
total caloric ration and body weight. It is practically certain that a progressive downward
tendency could have been observed if the weight had been built up with high calory,
carbohydrate-poor diet.”85 In this excerpt, Allen asserts that the diet is wholly responsible for the
“success” of the experiment, however, in the earlier description of the patient, Allen describes
their severity of diabetes as mild. Though he likely wanted his results to appear revolutionary
and successful, Allen’s research tactics and post-experimental writing possesses many cases of
stylistic omissions, which can be argued as not wholly ethical on the principle of beneficence.
Although Allen’s dietary trials symbolized a vital step to achieving long-term treatment for
diabetes, his unstable experimental methods leave behind a muddy legacy.
Known as a stone-faced, unapologetic man wholly committed to his studies, Allen’s
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apathetic treatment of patients also challenged the supposed ethical nature of his practices.
Allen had a reputation of holding his patients to incredibly high and, disputably, unreasonable
standards. This is evidenced by his statement, “many cases unquestionably die because of [the]
lack of courage.”86 He would also express his 61 frustration with patients straying from their
“tolerable” starvations, for these disobedient patients were often the recipients of less restrictive
diets. “[They] were the sort of persons who would not abide by any restrictions no matter how
slight,” said Allen about these “unsuccessful cases”, revealing his discontent with patients who
could not willingly submit themselves to starvation.87 Another instance of this blaming can be
observed in the results section of Total dietary regulation in the treatment of diabetes, in the
passage, “Such a program involves hardships in proportion to the severity of the diabetes, and a
patient must have the courage and will power to endure these hardships if he is to live. He can
be blamed if he breaks a diet which a fair proportion of other patients have proved able and
willing to follow.”88 Allen’s consideration of these cases as weak in comparison to those who
adhered closely to his diet is dismissive of the strife that the patients experienced. Not a sufferer
of the disease himself, Allen did not demonstrate ample empathy or regard for his patients. This
apathy likely manifested itself in the physician’s tendency to assert the painful starvation on his
ailing patients’ dreadful condition. Though this was done for the benefit of prolonging their
lives, some may argue that it was immoral to subject the patients to this form of medical torture
in the name of experimental perfection. Allen often extended these high expectations to those
who worked for him, as well. In his memoir, Allen described Dr. Edgar Stillman, a physician
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that worked alongside Allen at the Rockefeller Institute, as “incapable” and “useless.” Allen’s
merciless implementation of his methods (which eventually led to his dismissal from the
Rockefeller Institute in 1917) implies that some of his demands and procedures toed the line of
morality closely.
Young children represented the majority of Frederick Madison Allen’s patient
demographic in his starvation diet trials, which raised many questions about the issue of the
experimental treatment of minors and how it fit into the state of 20th-century pediatrics. Allen
often did not treat his young patients differently than his adult patients, even though a
considerable number of them were under the age of 10. Young children were not exempt from
Allen’s expectations of rigid adherence to the diet, despite their inability to understand or justify
the starvation being imposed upon them. The majority of the juvenile deaths, according to
Allen, resulted from a deviation from the starvation diet, often from secretive eating or extra
food given by parents who were distressed by their child’s agony. Case 4 epitomizes the
desperation of these unconsenting children; the blind child’s consumption of toothpaste and
other unconventional nourishments displays the lengths these juvenile patients went through to
ease the pain of their starvation.
Even in the most successful of cases, specifically, the survival of Elizabeth Hughes,
patients were described as generally unhappy and physically drained. Elizabeth’s journals often
chronicled her misery and her hatred for the Physiatric Institute, especially on her days of total
fasting.89 Hughes’s dissatisfaction proves that no child patient wholly benefited from the
starvation diet. When challenged on the morality of starving his young patients to extend their
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lives, Allen held that “Euthanasia is no more justified in diabetes than in numerous other
diseases.”90 Allen remained relatively unsympathetic to the suffering of his child patients in the
name of scientific breakthrough, but some of his contemporaries retrospectively questioned the
morality of keeping children on the diet. Elliot P. Joslin, another leading diabetologist and
advocate of Allen’s methods, reflected on his implementation of the starvation diet by stating,
“We literally starved the child and adult with the faint hope that something new in treatment
would appear...It was no fun to starve a child to let him live.”91 Those who worked under Allen’s
command also expressed their concerns about the ethics of starving young patients. One nurse
who was employed at the Physiatric Institute remembered her disturbing experience watching
the children waste away by writing in her journal, “It would have been unendurable if only there
had not been so many others.”92 Allen’s unmoving insistence of the starvation diet for juvenile
diabetics distanced him from other physicians furthermore, for many doctors would not even
take on cases of diabetic children due to the devastating physical and emotional effects of the
terminal illness.93 Unfazed by the agony of his young patients, Allen’s attitude towards insisting
upon the diet and discouraging the comfort of the patient ultimately allowed him to carry out
these experiments for multiple years, though it may have come at the cost of the mental health
of his experimental subjects.
Medical consent was definitely a complex objective during Allen’s experiment,
especially considering the majority of patients were under the age of 10. Spoken for by their
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parents, the child patients of Allen did not voluntarily comply with suffering through the
grueling diet. Most, in fact, fought bitterly against the restrictive diets imposed upon them. It is
reasonable to argue that, because the majority of these juveniles did not have a say in their
enrollment into Allen’s program, their forced starvation was a violation of the medical ethical
standard. The parents of these children, however, placed them under Allen’s care knowing it
was, at the time, the most promising method of keeping their children alive for as long as
possible. Allen’s treatment of the juvenile diabetics, while apathetic and controlling, did grant
them the chance to outlive their grim prognoses. Although there were many ethical issues
concerning Allen’s enforcement of his diet on young children, his persistence displayed his
desire to effectively treat their symptoms of diabetes, rather than simply numbing their pain.

A 3-year-old diabetic boy on Allen’s starvation diet (left) and
after Banting’s insulin therapy, 192294

Allen’s experiments also showcased a possible bias towards higher socioeconomic and
ethnic classes. His wealthier patients became his highest priority, with his lower-class patients
often acting as experimental subjects. Allen also shamed his less-educated patients for their
lack of understanding of his regimen. In the case of a seven-year-old boy who died after two
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months of an at-home starvation diet, Allen explained, “The essential cause of trouble lay in
the home conditions of an uneducated Polish laboring family... [N]o obvious recuperation or
repair of the assimilative function was displayed by this child under these circumstances."95 In
this example, Allen showcases his discriminatory mindset when discussing the lower class
immigrant family. He often did not expect or trust families or patients in this position to carry
out and maintain the starvation diet once the patient was released from the hospital. Poorer
patients often experienced the highly experimental ideas of Allen, which demonstrates a likely
bias of class for the physician.96 Allen also documented his surprise when “reliable” patients,
those from wealthy families, would break their diets or succumb to their illnesses. The wealthy
patients of Allen were often of the most importance due to their ability to fund his experiments
and higher social status, which can clearly be seen through Allen’s comments and experimental
work.
The exploitation of the wealth of the experimental patients’ families proved to be yet
another moral concern for the industry of diabetic medicine prior to insulin therapy. Allen,
along with other physicians in his time, tended to more-readily accept milder cases of diabetes
to increase his rate of success, and therefore, attract more high-paying patients.97 Allen used
the numerous resources of the Physiatric Institute, as well as the effectiveness of the diet, to
request high amounts of payment from the families of his wealthy patients.98 Though many of
these funds went to a variety of Allen’s experimental endeavors, he also utilized them to
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support the continuation of care for his poor patients.99 Still, Allen and the select physicians
who implemented his diet could pad their own salaries extensively due to their monopoly on
the diabetes industry and their desperate and often wealthy patients. The attitudes showcased
by Allen and his contemporaries regarding the use of patients’ relatives’ finances have
persisted through modern Western medicine, showcased by the exponential increase of insulin
prices over the last decade.100 Though his use of his patients’ payments was not exclusively
used for his own benefit, Allen’s exploitation of the riches of distressed parents of diabetic
children displayed the ability of revolutionary medical professionals to demand lofty sums
from their patients.
It can also be argued that Allen’s approach demonstrated a higher level of ethicality than
other treatments of terminal diabetics employed by his contemporaries and physicians before
him. Allen often vocalized his disapproval of remedies like opium treatments and forced
weight gain, exemplified by his statement, “With a more hopeful general prognosis,
it becomes highly important to guard patients against drug habits; and especially as opium and
other drugs are worthless or harmful.”101 In this example, Allen defends his strict methods by
arguing that the extension of life (as a result of the starvation diet) protects patients from using
destructive and habit-forming treatments like opium. In regards to fat-feeding, though hunger
is absolved, other symptoms, such as coma, infection, and blindness are likely to present
themselves and result in the complete physical degradation of the patient. Allen argued that
these were ultimately more destructive to the patients’ bodies and catalyzed the rate of death.
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An example of this is seen in his statement in his Rockefeller journals; “Anyone making use of
high diets for the sake of supposed comfort must be prepared to assume responsibility for
occasional blindness and similar troubles.”102 Though Allen’s methods were not necessarily the
more comfortable option for patients, it is clear that Allen created the optimal environment for
the proper execution of his experiment that likely delayed the acidosis (and subsequent death)
of patients and saved them from other, more severe symptoms of diabetes.

Conclusion
Despite the controversies that surrounded Frederick Madison Allen’s starvation diet
therapy and other flawed dietary experiments, they had an immense impact on the modern
medical community and millions of people affected by diabetes. Firstly, these prolonged trials
showcased the first real attempt of physicians to prolong the lives of juvenile diabetics, rather
than simply easing the pain that came with their inevitable deaths. Though his patients often
lived unfulfilling and painful lives under his care, Allen’s diet proved that diabetics could defeat
their prognoses by months, or, in the most successful cases, years. This extension of life
associated with the starvation diet demonstrates that Allen’s diet was the best option for willing
diabetics before the invention of insulin therapy. These experimental trials also showcased the
effect of all calories on a diabetic’s rate of glycosuria, instead of those solely from
carbohydrates or fat. Allen’s diet became widely practiced in the brief interval of time between
his initial experiments and Banting’s discovery of insulin.103 Aspects of Allen’s ideas are still
seen today in endocrinology practices, for diabetics are encouraged to keep a relatively
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low-calorie diet consisting of little carbohydrates.104 While the controversies that surrounded
Allen’s methods and ethics in his starvation diet experiments remain valid concerns, the trials
ultimately proved to represent a fundamental step in the progress of diabetes treatment.
It is important to note that Allen’s trials are only “successful” in the context of Banting’s
discovery of insulin in 1922. Allen himself did not consider his diet to be a cure-all for diabetes,
instead a way of fending off the inevitable death that accompanied terminal diabetes. When
Allen’s work is analyzed through this lens, his efforts can be concluded to be worthwhile. Even
when considering the high mortality rate and low rates of follow-through after the release of the
patients, Allen’s work granted some diabetics the opportunity to benefit from Banting’s insulin,
which revolutionized diabetology and afforded diabetics, even of the juvenile variety, a sense of
normalcy. If insulin had not been discovered soon after Allen’s trials, ultimately all of his
patients would suffer the eventual fate of starvation, acidosis, or infection that seized the lives of
those who did not survive his experiments. In that regard, the starvation diet experiments would
have a more sinister place in history, for patient deaths would be delayed slightly while the
quality of life diminished drastically in their last years. Nonetheless, Allen’s experiments largely
benefitted from Banting’s later accomplishments and are justified in terms of that discovery.
Frederick Madison Allen left behind a conflicted legacy to all who were associated with
him. His commitment and arduous work with the disease led Dr. Elliot Joslin to name this
pre-insulin experimental time period as the “Allen Era.”105 A polarizing figure to both medical
professionals and those who experienced his experiments firsthand, Allen was a shadowy figure
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whose obsession with his specialization both clouded his ethical judgment and enabled him to
achieve some degree of experimental success. Learning from the failed experimentations of his
predecessors and correcting misconceptions about the disease, Allen revolutionized a plethora
of new ideas about diabetes. His work with diabetic children, while ethically questionable at
times, ultimately extended their lives past their anticipated lifespans and allowed some of them
to live full, relatively pain-free lives. Frederick Madison Allen’s controversial experiments were
a necessary step in the right direction for the eventual treatment and management of juvenile
diabetes and led to the implementation of numerous crucial ideas about the disease.
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